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] 

[it^^l] m^^L i (i+a) [MnxNiyCo 
zMb] 02 (MUMn. Ni, Co, L \ ^^(DytM) 

O^a^O. 1 

-0. l^x-y^O. 1 

y^x + z +b 

0<z^0. 4 

0. 3^x 

0. 3^y 

x + y + z + b= 1 

[if:^^2] mm^mimt^. 9 0 o'c^±i 1 0 
0 t:OTcDM7? 3 mm&.^'^m.-^nxn e, nfc feoT 

[|»^«3] MfBM;&t, B, AK Mg, CrSrXF 

«75^, 0. 3-1. 5m2/gT'$.-g.;it$#lit-r^ 

:fe)B^5KX-;/i7:^|SlHl5f0©2 0 8. 6±1°, 3 

6. 6±1°, 37. 8±1°, 38. 2+1°, 4 

4. 3+1°, 48. 4±1°, 58. 4±1°, 6 

4. 2±1°, 64. 8±1°, 68. S±l°\Z\i- 

SIYO 5-3 0 BfCjttSlb. #;i&lp]<DfeS75i<gV^;ii:^& 
[if 7 ] 1 ~ 6 © Vi-rn;&^-^{3f2«OiE 

[0 0 0 1 ] 

-5. 
[0 0 0 2] 

[0 0 0 3] ^SE, f^»JttEE75MV#ia(Dfe(Di:bT 

m^m^^(D^}^^L.-3jvvhm\tm (l i co 



(2) 

2 

Oi) 'PV^^M.-ytDimim (L i N i 02) , X\t 

7.\fi^-^)vm^^n'D^)^^M.-^>i:ymitm (l iMn 

02, LiMn204) #^S*^fig<h-r§ U ^-^ A 

^-mm^m^^-l^^^ a -N a F e 02«ie^*-rsiE 
MffiifeScD^Tfe, L i Co02^TS$nS'J5^'i7A 
:3 A*;l/ h HS^ffl © U 5^ A :t >m?&7^ 

mmm\^^iL^^-ofmmfi^h-Dfzo sfc, l i n i 02 

^ffl^kH(iSoTVi;^Vi„ Sfc, LiMn204#T*$ 
n^T. tf:^;P«ig$^-r^ 'J A-7>iJ >M«^H, 

M*«7 o%ig^i3tt**o, -SB-e^ffl^kti^nxv^ 

[0 0 0 4]—;^, LiMn02li. MaWtlSSV^M 

fc. SaiBL i Mn02G3«igtUTti, /3-NaMn02 

a - N a M n 02«3g^£=§-r ■5*)^SJ^«l3t75i» & tlT 

[0 0 0 5] Mfa^:&SJ^«iigCDL iMn02li, MIS 
L i Mn204iDfei^ViM^M#7?#§*s, 

m.'&.T^i^^^^Z.t.ifi. Chiang. Y-M. : Sadowa 

y. D. R. ; Jang, Y-I. :Huang. B. ; Wang. H.High Capaci 
ty. Temperature-Stable Lithium Alminium Manganese 
Oxide Cathodes for Richargeable Batteries. Electro 
chea Solid-state Lett. 2 (3), 1999, 107-110. {l^-g 

[0 0 0 6] Z.Mcomm^m'&k-t^t:.^. LiMnO 
ZOMn^Al, Fe, Co, Ni, MgXttCrTl 
-y (0. 5^y^l) »SmU, B.^, E^ii^^t 
40 COFe^tie 0~1 0 0'CfC:T4. 0V~4. 8VCD«E€: 

s-rsWTi^'M^^nxv^^ (#rj^2 o o i - 2 s e i 
[0 0 0 7] mz. mw^-'^h.-^>i5>m{cM\%. ^ 

(D^mxzm^-o-z^m.t-^'^mmmfi^^^. i^\z-mm. 

[0 0 0 8] 

50 m^iim^\^^^i^t^wm\ immt.. ±15^^,-^ 
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3 

[0 0 0 9] 

^mm^^&.Tiz^'Dxm^-^Mo :^mmm^izio 
c 0 0 1 0 ] :^mmtzm:biEmmmmit. m^i^m i fna 

mVTz^^lZ. m^^L i (i+a) [MnxNiyCo 
zMb] 02 (M«Mn, Ni, Co, L i eki^<D7tm) 

O^a^O. 1 

-0. l^x-y^O. 1 

y^x + z +b 

0<z^p. 4 

0. 3^x 

0. 3^y 

x+y+z+b=l 

iL(D^^f3.mm\z^M. i^m^mm&mRzs^M-^ 

[0011] ^fz. :^^mizm^iEmmi^w\t. m^m 
2iztmvrz^oiz. m^mimf)^. 9oo*ci^;^±i i 
0 ox:uy(DmLmx3mm&L±m0^-^tix%>E>tifz'h(D 

[0 0 12] mtz. :*:^BJ^e,tt, MffiMji^. B. A 

t%im<D7tmx$>^:i^iz^':^x. mzMmwim\im 
\z®tirz$^yi^mmm—Amm^i^miX^ ^zt *^ai u 
fz. j;^T, m-^m^izm^iEmmmmt. uf)^. b, 

< ii^im<D7vmx&^zii^ii^m.tLx\^^^, 
[0 0 13] ^fz. :^mmizm^jEmm^m\-s.. m^i^m 
4izt&mvrz^^\z, m'^m<m<DBETm\z^^\tm: 

BfflTJi, 0. 3-1. 5m2/gTa&^^i^#m<hb 

^nm^-i ^ji'^mtizmntz^^Ti^mmm-Amm^i^ 
mpjmf3.iEm^^mtr^ z iii)^xt 



(3) 

4 

[0 0 14] ^fz. ^mm\z%^mmfsmmt. 
5izmmvfz^-D\z. m-^mitm:^^. cuk a^^mm 

h^tn^JLyi7Xm^^m(D2 di!)il 8. 6±1°, 3 
6. 6±1°, 37. 8±1°, 38. 2±1". 4 
4. 3±1°, 48. 4±1'', 58. 4 ± 1 " , 6 
4. 2±1°, 6 4. 8 + 1°. 6 8. 8±lMctf- 

j:^fs.mmz^ti\t. ^iz^mm^^^ )v\^mizmtitz 

10 -fy^X^^o 

[0 0 15] ^fz. ^^^mmizw^^iEmmi^mt. m^m 
eizmmvfzj^oiz. m^m<t<m(D^mi. j i s^^ 

feMYO 5- 3 0 B}'Jtg^b, #::^fS]O^S;0^*i£V^^i: 

m<Dmm-^mm izm^^nft^7i<.mmM-Amm^ifm 

[0 0 16] ^Tz. :i^%miz%^$¥7i^mmm-Amm\z 
ctntf, m^m? izmmhtzx^iz. :^mm\z%^jEm 

20 =^M.m-r^zii^^^iivx\,^^(Dx. mm^tkm^m 

[0017] 

imm(D^m<Dmm] sit. mmiz:^mm^m,m-r^o 
:^mm\z^^^mmmmmm\:i. lEmmi^n^^wm^ 

mL. mmmmmm^miz^^^^nrz^mmMn^ii^^ 
^m^^ti. -^m\z\t. iEmtM.mt<Dm\z. -t/^i^ 
30 -^^m^ibrL^o 

[0 0 18] *:^Hji3:feViT, jEm^m^-T ?>lEmS1g!i 

m\t. M^^L i (1+a) [MnxN iyC OzMb] O2 (M 
tiMn, Ni, Co, Li£k^(Dyzm) xm^tl. mE 

O^a^O. 1 
-0. l^x-ySO. 1 
y^x + z + b 
0<z^0. 4 
40 0. 3^x . 
0. " 3^y 
x+y+z+b=l 

[0019] ±f2mfie^n> Ti^mm^m-f}^. \tmw}mti 
fz^^ i7j\^^m^^-tL iMn02izmsh. :k\z. M 

n^mwk-t^Ttmi^i^x. miSLmmm:fymwx^^N i 

=&mi3i\^fto ^<Df^3k. M«|»S:5 0 %^:bfeL i Mn 
0. 5N io. 502T«, ^^m<DU^OM.^:t>mmt<D:S: 
mmzmtlfzA. 3V~3. 0 VtV>-5fP»j«fi:;5^f#ej 
tl^Zt. 1 4 OmAh/giV^^i^V^Sfem^a 

50 ^m^bti^zii^mmvrzo hib^vfs.t)^^. Licoo 
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5 

H, L i Mno.sN io. 502*^fi5cr*IS©i^j5e^#. 

H^fa^it(7)L iMno. 5Nio. 502^S2^#*&<i:b lo 

T, Mn, N i ]ik9\-(r)m:m7tm'&im7.tzmz'D\.^xm.M 

TCo^MS^LfcS-^. 6 0~ 1 6 5mA 

h / g ® e, t -otztkm^mo^^mti. 

m\ ^K)^i^m^xmn\^^-r<n.-Dtzi^^. ^nm 

[0 0 2 0] ±fBM^lI*3V^T, O^a^O. 1 

&r^m^. mmmz^^B^^^&h^-t<. m^mr^i-^^ 

mmX'^^. itf^V<\-i. a\tOS£X±. 0. 0 4SXTX 

■^it^rzibt\ fhiiWimmm:^m^tiri<:/3:^o 

mi&m\tmi)^i&T-r^m\^m^iti^. -rut^%. Li 
^^<-m^rzh(D\tmm.h^-r<. mm^^m(Ditmm 
mf)m~fr^zh\z^-:>xmm(Dp^^m.m^mmv, m 

[0 0 2 1 ] _h|2ffl5feS;(l^3(.iT, -0. l^x-y^ 

0. i<Dm^(D^^^f3i^^Bm^:^m^n. y^x + z 
mi^±mt. x + z + b(Dffi*^^#via<Hi^<, 

[0 0 2 2] ^tz. ±fSfflfiK^{'43ViT, 0<z^0. 
4, iifSb<HzliO. 3OTTS>S„ ilOK^SCH, 40 

Co (r3/\*;uh) (Dm^m^-r^'b<Dx$>^^^. co\t 
{i>mxm^^t^i^m\^. mmz^&^mm-^^^^^^ 
mr^^(D(D. ^<f3.^\^i£^^m^^^^tf3i^^\z 

[0 0 2 3] Ml3_hlEajG£SCf'*5l.iT, 0. S^xT^ 

x75VjN$-r$*:Si:, Mn (V>:tf» (DSAWJ^-T^. 
L i N i 0 2®#147i^'ig-5fc367&^^±14/^)^€;T-r^<Sl^ 



[0 0 2 4] tSj, x + y+ z +b = 1 TS)S„ iinji, 

[0 0 2 5] ±K«iC&^fi£-r^M7n^Mti, M 
Ni. Co, L i ^^(D5t^T^n«#JcRg^$n 
^=bCDT'li^V^7i^ Mn ta^L-^^TcmW^LVi. 
^HJAti, B, Be, V,. C, Si, P, Sc, Cu, Z 
n, Ga, Ge, As, Se. Sr, Mo, Pd, A 
g, Cd, In, Sn, Sb, Te, Ba, Ta, W, 
Pb, Bi, Fe, Cr, Ti, Zr, Nb, Y, A 

1, Na, K, Mg, Ca, Cs, La, Ce, Nd, 

sm, Eu, Thm^m^f^n^o U^^Xh. B, A 

1, Mg, C rXttF e®ViTn*^S:ffiVi-5<i:, Mmtk 

m^m\zi^\zmmf3:^^p%ihti^ftib. mztif^i^ 

[0 0 2 6] zti^mmTtmuit. mm^tkm<^&=^^ 
mr^fzib. Mmmzm.i$.^r?,-rrzti)\zm^^<bn^^ 

OT-a&O, ^(Dm\Z-D\,^X\t. ±f3P«^Sr^S-r^cD 
izm^X. Sfcz +b<x + y^^£-r^<7);iW^L 

sfc, it#t3 0<z + b^o. 4^mSi-r^<Df)m^ 

L<, tD*Dtj-0. OS^b^^^S-^-SOTS^^if^LV^o 

[0 0 2 7] c:©'f^ffl$5Smf3::3V^THie^-rLt>Bje.;5^T' 
H/3:Vi;5S, MISM7C^(7):*c#S75^, MnTC^-^NiTC 

b, <^>€#&a^?f{3-r^'^*<&fcfce>bfefecD,h# 
^e^nso ^fc, Mn, N i Ki^(D^m7cm\i. ^(Dtc 

m:^^7€m<D^mz^'o. %mm\zfif^^fsf^mm^(Dm 
mi^mm^^^m^Ltzhot^^^ti^, 
[0 0 2 8] ±mmm^x^-^ti^m'^mitmt. be 
Tm\z^^itmmm-^^o. 3~i. smVgT^^cD 

m\z\-i.f^mi}^fs.^^^(D(D. M^mm^mi^^m^mm^ib 
D, mzitmMmt^M<fs.K>-t€^h. i^WLn^^i7)v 

[0 0 2 9] ^fe, :*:^HJt3fflVi§«-&^'fb#lH, Cu 
Ka^^^^fflbfc|&7|5Xy:7X^lHl^® 2 ©Tin 8. 6 
±1°, 36. 6±1', 37. 8±1° , 38. 2± 
1°, 44. 3 + 1°, 48. 4±1°, 58. 4±1 
°, 64. 2±1°, 64. 8 + 1°, 68. 8 + 1° 
Htf-i7^^-r^^^«3^T$)S(D;55$f*bV^o ^(D^ 
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[0 0 3 0] m.\z. :^mm\zm^^^m^mim(D^^ 

iiS, J I S^iflfiSYO 5-3 0 B (V>-fe;Hi5R3 

L i i f}immir^^\zMf}^-rtix^^^zii^Mf^ 
[0 0 3 1 ] sfe, :^mm\zm\^^^iEmmm(D±m^ 

•pr<t£D. ^(Dm(D^m. mz^^\±m(D^T^m< 
(Dx\ ^rcmmi¥%m<Dmx^=&^mvx. ^^=^050 

= 5~3 0jum, ttf^V<\t9^1 0 umX$>^(D^m 

[0 0 3 2] :^mmizm^^^m^mitm:i.. ±i2m^sc 
:^m\m\zmM-^ti^t><DX'\^u\,^f}^, m^\i. Li, 

Mn. Ni, Co, RDCM<&IS^Wt&«!*bT«6^f -S^ffi 

^, wt^7i<.mmizmm\^rz^m^pH^mit-^i±^tx:-^ 

b^-rv^i 1 0 ox:^Tx\ 3mm£K±. jf*b<ji7c 

mmt:mm\z/b-^<-r^fzib\zi o\^m&.±n-Drz'h(D 

[0 0 3 3] :^mMmmmmn—Amm^mf^-r^t¥- 
7i^mmm\i. m^mmm^m¥7i(.mm\z^^^nrz'b(D 
xw. -WL\z^y^'Oh.mim^<Dm.mim.n^fvz\^ 
sfe(^75s«fflpTtgT$)§o ^im%iz\^x\%. mx\itf 

h*P7^>Sfc}i-?-o^^^ : 1. 3-v;r4^-y->, 
1. 4-v:t^-y->, 1. 2--:^;< h + vX^>, 1, 

^;T-bHxSij;k ^>Vx h U;U^c7)x h U;i'!li ; 
';^:^^V7>*fcti^©^^{^ ; x5^i/>x;i/7^ h\ 



8 

t\^\zw^^t\^^<Dx\t.n.\^. 

[0 0 3 4] ««K:^i:UTtt, mX-XS.. L i C 1 
O4, LiBF4. LiAsFe, LiPFg, LiSC 
N, L i B r , L i I . L i 2SO4, L i 2B10C 

1 10. NaC104. Nal. NaSCN. NaBr. 
KC 1 O4. KSCN^(Z)U^r>A (L i)\ -fV^i^O 
A (Na) ^fc«;^U'>A (K) © 1 SS^trMa-f :t 
>ig, L i CF3SO3, L i N (CF3SO2) 2. Li 
N (C2F5SO2) 2. LiN (CF3SO2) (C4F9S 
O2) . L i C (CF3SO2) 3. L i C (C2F5S 
O2) 3. (CH3) 4NBF4, (CH3) 4NB r. (C2 
H5) 4NC 1 O4, (C2H5) 4N I . (C3H7) 4NB 
r, (n-C4H9) 4NC 1 O4, (n-C4H9) 4N 

I. (C2H5) 4N-ma 1 e a t e, (C2H5) 4N- 
benzoate, (C2H5) 4N- p h t a 1 a t 

^'Jf^-^A, h*5^->;U^>-fe'>7.;i'*>mU5"':7A^<D 

^^\^\x2wmik±M^\^xm\^^^t.tm^x 

[0 0 3 5] Mt, L i BF4tL i N (C2F5SO2) 
2CDJ; -5 ?i/N°-:7;i/:tn7;p^;V'S$^-r^ U 5^-^ AJ^ 

[0 0 3 6] #^7K«fi?Sl;:*ltsmfi?M<^igSi:bT 

fcfelr, 0. Imo 1 / 1 ~5mo 1 / 1 /0^*$?Sb<, 
Se>l::$f*L<H, lmol/l~2. 5mol/lT 

[0 0 3 7] *f!W(D#^7Km«lM-;*:«?fiojESi;:ti± 

^^-yy-i vxm^^tifzmMiimm\zm.^^t\^. 
[0 0 3 8] -sMcf^^mm^iSL^xtb^mmm^hx^ 

m^^'^jL^)v^-mm'^M^^^±mm^n^(Dx\ 

»*bVi. ^CDft6(DU5^':7A#«s^^M^fbt)<i:bT 
— fiSiCL ixMX2, L i xMNyX2 (M, Ntt I ^ 

m^^-^o ) TabO, 'eaj;ltiL iyCoi-xMx02, L i 
yMn2-xMx04 (M«, I 75^ eVIIIi^CD^M («HJ;ll^, 
Li, Ca, Cr. Ni. Fe. CoOl a^£;±(Z)7C 

mm7vmmmm^^txm\zrD\,^x\-immx^^mizm 

^fz. ^j^'yAm^^-Tyimz-Dh^xwj 
^^A^'5jmmzmmh'^^m:km-d^m^x&<o. 

b<HSfem^»cD,^35^e.0^y^2-cafeS. ) ;5i#tf?. 
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[0 0 3 9 ] sfc. ■^mm\z^^m.%m.itm\zm(DiEm 

tbTH, CuO. Cu20, Ag20, CuS, CuS 
■04#(D I i^^S-fb-g-ife, TiS2, Si02, SnO^ 
©IVi^^«'fk-&#I, V2O5, V6O12, VOx, Nb 
2O5, Bi 203, Sh20zm(DVm^mit^f^. CrO 
3. Cr203, M0O3, M0S2, WO3, Se02^®V 

Fe203. FeO. Fe304, N i 2O3, N i O. 

C003, coomovum^m^t-^i^^-^^-^M. 

[0 0 4 0] jE@li, ^-&^-fl:!^*^«^J*5J:lX^« 

*^HE«LT5 0'C~2 5 0"CSS(7)SST. 

[0 0 4 1 ] ft@^^!|el-<hbTH, U5^'^7A^B, U^-i? 
('J5^':7A-T;l/5:r'i7A. 'J5"'i7A-gi. 'J5^ 

-•)i')^J^, ^JctDf-^^^ K-g-^^OU^^-^^A^fll^W^ 

[0 0 4 2] WTt3, Ml^fflVi^d tC0T#^^9 7 

^^^ffiFslPi (d002) 0. 333~0. 350 nm 
aWi:^r6]O^S^<D:fe#$L a 2 0 nm 
cfili::&l6lO^^^<D:^#$L c 2 0nm £K± 

mmm 2. 00-2. 25 g/cm3 

SUV^o hfl^^bT, U^^-^A^ 

^)^^\U-7)V^~^L., 'J^-^A-iB. U5^'i7A 
-7.x. U5^'i7A-T;U^r:>^A-XX. ^)^^Ja-13 



(6) 

<hf3=koTU5^':7A;5^ifA$nfc^^7 7-1' h^feM 

[0 04 3] iE^fi5#jSCD«&#:3^Dr^@#i^©«&{*:ti, 
¥i^S^^+>-<X l 0 0 Mm£^TT^S^t;5«M*LV^ 

10 fflVie,tiSo ■e»JAfi?Ll*, ■9->k^;k Ji 

jffiS;l^-;i/s;k v'x-vNajK filiHim 

[0 0 44] iJA±, iEaRt>'^@cD^M^figfi&^-eafe?. 
[0 0 4 5] M^JchbTti, m?l&14SglCS^#$JS:« 

^f^.m^ mvim^. mh-^mm. ±^mmm) , xm 

30 [0 0 4 6] ;ine.(7)4'T, ^SM^ibTti, m^Bm 

v^o mmm(Dmmm\t. iEm^rz\tMm<Dmmm\zML 

TO. ia«%~5 Ofi«%75W*b<, #fcO. 5a 

^0. 1-0. 5 umomm^^izmm'vxmi^^^inii' 

?g^T*^o ^(Dtcib. vmm.^m. smm^m, Sts^ 

[0 0 4 7 ] tfFfB^^^JtbT^l, mn. 3}^U5^h5:7 

;P:^nx^l/> (PTFE) , jJ^U :7->'fi:t'-U5^> 

(PVDF) . 3j^iJX^^>. 7K'J7'nei/>^(D|^pT 

(EPDM) , X;l/*>'fl:EPDM, x^uyz^i^z^x. 
>rfA (SBR) , 7->^=i*A^(D=fA5f<4**-r-S7}? 

50 t*fbTi~5 o««%7&s$f*b<, #i32~3 oaa 
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IJ 

[0 0 4 8] ffifaii^^^jtLTti, ii^. tl)Vlfs^i^^ 

[0 0 4 9] 7^^-i:bT«> «?itttg{;:SJ^S^R 10 
[0 0 5 0 ] iE@*5j:lX^@li. i(Ft3«;># 

[0 0 5 1 ] »m#:i:bTJi, «^$nfc«m{3^3l,iT 

-Tf.y^ ^'^y^m.mx^mmh.tzm^m^^^ 
^hf}^x^^. :LMmm\z-D\^^x\-mm^m.itmm. 

•t^^t^'^mXSb^a 40 

[0 0 5 2 ] mmw<Di^^\z-D^^x\t.. y^-()v^<D 

<Dm^i^mt)m^^^ri^o m^cD^m\tmzf3.^^AK 1 
^5 0 0 (im0h(D:^mm\zm^^^ti^o ^n<b(Dmn 
^(D'px. MibTtiv mmitmzmnx^^^TJV^ 
-^M.mi!)i. ^mtvxit. ifMTcft, K-^mmmz^ 

W^SaSASO. 2 MmR aU;±<^fSTfe-5Jl<h75«JfS so 



J2 

[0 0 5 3] #^7KMMmfifeffi-try^l/-3?iLTli. M 

•^u}duymizam-^ri^^^j:^uy^ymmm. 
ji^vyj-x^y^v—V, ii^^):/^uy^uy^u-h 

7^>, yyi\:}^-^J^y-^^^y}V:ta:/nk:uy^ 

;u*M'&^*:> y y^tn- u 7^>-^ h -7 :7;u^ax5^i/ 

7<;/'fbfxU5^>- hU7>:tPX5^^> 

y y^tii-Uy'y-y jv^tajL^uy^M'^ 

:7>:/'fbt*x'j7^>-x^l/>*S-&^t:, y-yfbt'x 
^)^y-yfu\ivy^m^^. 7->'fbifx'j5^> - b u 

5 :7 □ x^ > - 'N^IJ- 7 o y n tf u ^^a-^ 
7 -fb tf X U - X5^ 1/ > - X h 7 :7 n X5^ 

[0 0 5 4] #^*m#fMm^&ffl-fe/^U-^CD^7L¥^i^ 
[0 0 5 5] *fc> #^7KII^®«?feffl-lrAV-5'H, -Pil 

^HT^^U DXK'j;Pv X5^l/>:^:^i/h\ :/Dl£l/> 

t*x;i/en'J K>, j}^U:7'>'fbfxU5^>^<D;J^iJ 

[0 0 5 6] i^^mm^7i^mmn-Mmmizi5\f^^7i(. 
mmm^±m(D^o iz^'jim^i^m^^^t. mm.^m± 

[0 0 5 7] 13, *7Kmfi?sm?&ffi-fe/i^-3'fi, 

v^o gn-fe. #'jx5^u>^M<DS®s.i>-mii®tcj? 

$ ^ /i mliATcD^?§^tt4^ 'J -7- b 7 ;UA.^ 

mmy -ovM.c^wnp^izmmm^^m^it^z. 
tx% wimmmu^^^v-^-ij^^Mt-r^o 

[0 0 5 8] t&IBi^^jKftjJ^UT-ibTti, ^^'Jyy 
itH-^Jy'yO)^. X5^I/>:t^->K»^X7.5^;^g^ 
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vxisam^pmi^u (uv) sffliifco, mrf-m (eb) 
[0 0 5 91 satEM^jswuv-fin, ^m^m^m 

[0 0 6 0] mvi7^vu-h=Ey^-iz-o\.^xm^-t 

T^')V-V { hU^5^n-;kynA°> h'J (^^) 7 
[0 0 6 1 ] *atS7i"JV-H^/y'-tCli, !i«Jl4iiS 

;i<'^msi?, vix'-f>^, y^-)vm. -r^3>^. 

N^3>K, ^■tJ-zi>^. p^5^1/>vo>^, Tnx«y 

H-tne-CD:^ (L i:^, NaM. K:l, 7>^X':7A 



(8) 

7)VZ1-)V. 7)V^Vy (C2~C4) ^5''JZ]-;K 7t? 
^)7)V^\yy (C2~C4) i^U n-;i/^T?a5^Wl'X 

5^;UTlx-h. , i5j;Dt7>^x7, lWL^tz\t 

2m.7^yxm6^mz7^'^i\:\.ith<D (vi/-f>i^^ 

>>x9";i/vix'f >^^yTS H^t') . (^^) 7i?U 
;i'i?xx7^;!/ [c i~c 1 scDigi^i^ x5^ 
;k :/Dif;i., y5^;k 2-x5^;i.^^v;i/. xx7U 
10 7)Vu-)Vii (^^) 7i7u;i'Ktoxx7^;K 
^fct±7;u4^i^> (C2~C4) cn^yy 
^Ui]-;P, yntfk>^Un-;K i. 4-zr^y'y 
:t-Jim) ^J^Xft^^J7)V^yy (C2~C4) ;:/un 
-)l (:ijtux^i/>i:f'j3-jk 7}tiJ:/nifix>^U3 
a: 7^'j;p^t®xx7";H ; (p^^j^) 

7^"J;U75 K*fcttN-g^ (p^^) 7^U;P75H 
[ (^^) 7i7U;i/75K, N-p^^;i^ (^^) 7i7U 

i|] ; t'x;ux7;x;usfcti7'j;pxx7";i/ [S^mt'x 
20 ;k eiFm7u;i'^] ; t*xji.x-^;u*fcii7U;ux- 
[:/5^;pt'x;i/x-5"ji/, K5^>';p7'j;ux— 5^;u 
^] ; ^tSfox h u ;Ht-&!K; [ (^3^) y^ijnxh'J 
;k D s >x h u JP^] : TfSifn7;ur3-;i' [ 

^) 7U;i'7;i'n-jm] ;^^fn75> [ (^^5^) 7 

u ;u7 5 s?p^5^;i/75 yx5^;K^j5?) 7^7 «j;n^- 
v'x5^;i.7 5yx^;i/ (^iS') 7i7U^-h^] : 
mmm^^'Ey^- [N-h*x;i^t°au H>v fx;^tf 
'ji^>^] ■.:^yy^ymmmm^\:7i^m[ji^uy. 
zfu^^yy. y'^yy. -iv^^vy. ^y^y. (c 
30 6~C5 0) a-:iyy^ym'\ -.^tyy^cy^m^ 

[0 0 6 2] t5t3X#^^>'^y V-tC-C)ViT^J^-r?> 

v?;px— t*7. 7 X y f u v^jux-t" 
40 ;k :^^'fbt*x7xy-;UA>'i^'j>'>';i'X— T^jK :7 
X y y ^ y ^ U -> v';i'X-^;i/, ^ >/— ;i/ y 
^^>y/7ifu->v';i'X— , i7'Ui^i?;i'XX7";u 
m {^^-y-t Fo75';i/my'J->v';i'X7>-x;K 
-my'jy-yjvjLXy'jvm} , y'j->-:^;P75>^ {h 
'J i^'j '>v';i/'f v->7^ H, 7-hyi/^J y'y}wy7 
5y:7xx;u^iS' >^} , ^!Kliil»i^x7}?:^t}--f h*|g 
{X7j^^->'fk7}?U7^3'>^x>, xd^^-Mb^^ca^ft^} , 

fli^MX/jtc^-tJ-'f h*^ {3. 4x4^=^>'-6^^;i^->i7 

50 i?a^^y)i.^^}vti)i^-^-^'yy-hm] ^7i«#tfe.*i 
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[0 0 6 3] mzm\\M(DmiL\^'z\i.. jite^^^uj^ 

>, 3. 9- (3-75^ y^ntr;!/) -2. 4. 8. 1 
^-J-Vui!r^^7.\f.U [5. 5] 'i7>x;^3>^) , ^ 

»:7 7'1'K^} , l|H7 5>« {hUX (>?><5^;PT 

[0 0 6 4] Mf3-f V->T:^— ha*WT?.^y7-l3 
■OViT^J^-r^ h;l'X>>'-f V->T■:^— 

i?-r Vv'7:^— 2. 2. 4 (2. 2 . 4) - h U 
^;l'-'\^lJ-pt9'U'>v^'r Vv'T:?-— p-:7xXW 
^ix-fVv-T:?— h, 4. 4' -v^>'i7n^^>-;i/;<^ 
>V'fy->T^-h. 3. 3' JL-)V 
4. 4' -v-r V->T:f- h, v'TXvv'^i^'l'yi^T 

V k^i/'T V ->T:?— h , -I' V 7 * n > v^-f V ->T±- 
1, 5 -i-y^'Uy-y^ V'>7-^—h. trans 

[0 0 6 5] tftlB-f V->7::>— h^$r=fr-rS^yv-i^ 

^:^'Jz]-;^, -:/X5^^>i^'J:3-;i^. vyptfU>i^U 

. stm-^!^ {i^'j-fe'j>, hu^5^D- 

;i.:;''n/^>, l. 2. 6 -^=^-y->h 'J*-;i^> h'Jx 

—)v. x.^uy~y7^y. hUi/>>^75>> v^xx 

, 5W<t^^ {2. 2. 6. 6 

;K v'x^U'>N>J7 5>75:t*} . 6 ttlYb-^JK) {V;i/ 

{7.-^:7 0-7.^) ] , 43ci;l>'4^UX— x;l/#U:t 
-Jl/® { WfB:j? U U T 5 XT)^ □ 1 1/ > 

rt^-y-'f K43ctlJf/*?t«X5^l/'>:t4^-y--1' K#lIP 

ifel . 3j?'jx7.5^;p#'j:t-;u [taia7j?<j^-;u<i:#M 

mm {7'y\iym. o, m, p-7^$';ui?, =i/\'^m. 
7-fe*5^>M, -feA*v>^> Uvy-^v^) 

^h>^} , \i]iu:¥yti)V7i^ym<Dmii^'^'^m'\ 



(9) 

[0 0 6 6] Mta^iiRf&f3$.fcoT, Mit*#fffl-rs 

75 >^ {N. N-v?;<^JP->^0^+i/Jl/75>. f 

-y^^)V=E:)i:i^^jym) . ryy^ymiN, n, n' . 
N' -7-h^y^^)VjL^uy'y7s.y, n, n, n' , 
N" -5"h^y5^;n, 3 -y^s^^i/rs^^) , h'J 

10 75.ym IN. N. N' . N* ~^y^^^)W:^Ji^U 

yhV72.ym) , ^4^-y-5>m {n. n, n' n' - 
T^h^ (3--:^y^;i/r5yyntf;k) -^^y-y^^ 
ym) , ^4^4?'JT5.>^ {v'T+Pifv^^n^t^'^^ 

(DAB CO) , N, N' ->'y5";l'tf'^^v>> 1. 
(5. 4. 0) '>>7^-fe>-7 (DBU) ^1 m. *3cfc 

[0 0 6 7 ] *^Bgt^^^^7Km«Kx;^«mii, mm 

iziiux\t., mmm^t. mimm<Dmm\z^mwm\zii. 

[0 0 6 8] ^7Kmmn~Amm<Di^mi^o^m4^i.x 
ti, x>;/^^;^p^.;,:^b^^^X7^>^7>x5^-;^> 7)v 
30 5x<>A> ^mmmm'^y>i}]^2^m^^-mtvxm^f^ 

(D^mmmm^y^ )vj:.^m^v\^\ mi^mmcomi^ 

mLVX\t. 7)1^=.^!^. ^, -y^JW m. Ts'T-y 

'i7A^75it»*Liio m.^9mm<Dmmy^)^^h.i:. 

bTfi> *Ux^ix>5"k:7^U'-h7^;i'A, ^-rn 
%Mnw\(n>mmy ^ )^2^iL\^x\i.. ^VJ^^uyy^ 

[0 0 6 9] t^7i^nmn-'km^<Dmmz-D\^x\m\z 

\z. IE®, M«i43J:0^n-JH*©-t/1^-iS^<&Wr?>R 
[0 0 7 0] 

[iiji««j] e^TJi, mmm\zm-^'^^%m^^^\zmm 

60 lC|ft?g-rs*s, 2^^?gji£;TCOlBi!cl3J:OI©3£$nst) 
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[0 0 7 1 ] (^is^ji) mm.-^yny. mm^v'DV 

'BiJSmm.-^inyVV^. Mn :Ni : C o CDJMTJt;5^ 9 : 

l&*<&^tinb, 7t^-ji/5;H3Tjg-&^. lOoo'CTi 

0. 9 OmVgTifetjfCo 

[0 0 7 2 ] M3f&5KOCuKQ:^m;SXu/i77.^[Hl^ 
fJS(D?g^, 2 18. 5 6m, 3 6. 5 6^, 3 

7. 76S, 3 8. 2 44. 3 2£g, 48. 4 

58. 4^, 64. IBS, 64. 8^, 68. 8 

*itD75^ofCo M«il^5ScDX-y ^X^IelSf 121*^11 H^-r. 
TcS^^TCD^II:, |g)K>*(Dmfi£«L i Mno. 45N i q. 45 
Coo. l02T$.-5C:i75^t)75^o^c= 

[0 0 7 3 ] #e>nfeM*<7)feffi^sii:^b, 
y;u5'ttSC^1±m;^^-'j-;S^-CR 1 0 tbT^Co StiiB 
-3 0 (v>-ir;i/MN3) ^fflv^fc. ay^M^li, WIB 

©]E(73MT, jtfeTi^^V^;^ &da*cD 
^coMT, ^fc, -feffi7i^m-feVi;^$d b *c^iE®fiT, 
W^tS^^v^;^ (Mfe?!)5^Vi;&) . ^ d b * co^cDffiT#x. 

[0 0 7 4] i&^^&sij^-rs^'&nti. mw^w<r^^m 

551;^/ ^ 7. «±® e> J-T^MIB^H^** ^ X :K t <i: 

CD FpT g « b -5 ^ g m © -7 ^ n ;^ ^ ^ ^ :t i: ;^ V i g S { 3 

[0 0 7 5] -9->7';U±®;555^;y^X;(g-trS;bnsC: 
<h&#J:L, ^-r#*?l'JS<hbT, J I SIlipeMYN 
-3 0 (U:7T^>X#J{IfflVi;tt)(Di:|Wii;) (D±Mt^ 

y;i'#jt'^BLT^i^bfc„ dL* = +i 

0. 5, da*=-0. 4, db*=+0. 41?$)^ 
I S:^2pfeMY0 5-3 OB C7>-b;l'M 5 R 3 / 1 ) 



(10) 

ail^Lfe, ilCDi^ll, dL*=+9. 3, da*= + 
2. 3, db*=+l. 9T-cb-=>feo 
[0 0 7 6 ] ^^H, *?S!^i:L,T, ffif2ffliJS^(D+>->:/ 

(^«g||, dL* = +5. 5> da* = +0. 6, db* 
= +0. ITfeofc, 
[0 0 7 7 ] ^cD^mn, -feffi^^-Td a *j^rjCd b * 

0, *fc0jm^^i-dL*(D{tt-3tiTli, MfBJ IS 
10 ^^-feMYO 5-3 OB(DdL*CDM<tcDM:0S-3. 8 
T$>^(7)T, SfFtS J I SSMMY 05-30 BiOfc 

[0 0 7 8] ;i©:^riTa'J^Lfc J I S^l^ipfeMYO 5 
- 3 0 B(7)d a 2. 3 D , d a 

*OM;0^+0. 6TS^<DT, J IS 

^ip-feMY 0 5 - 3 0 Bi^Jt^b, /*:^[fi](Ofemdi® 

[0 0 7 9] W^&iE@?g!^Mi:bTfflVi, :;^(DJ;5 
l;: LTEl 2 t3^-r^»*tJ 1 5 A h cD^Jg#^7K«^Kii?t& 
20 ^i^mi^fzo 

[0 0 8 0 ] iEmm<^MX'$,^ni^. ^«^jTa&§T-t 

^vy-^vv ^Rmmmx' s u ^ >y t' - u 5^ > 

(PVDF) ^a«it8 5:10: 5T?g-&b, mMi: 

nvtzo mmiE@m^m^m'^ 2 0 um(D7)v^mmm 

6. 3mAh/'cm2(D#»^^-3iE@i/-h^^^Mb 
30 tflfBIE@->— h i&*S 6 1mm, l^S 1 0 7mm<DJ^ 
mizmmVX. -y-hCD^iimlzmSZO um. i|§10m 

[0 0 8 1 ] Ammm mmeixm) ^MumLvx 

fflVi, iS«SiJTS?)3i^'J:7y'fbb*r:'J5^> (PVDF) 

^mmMm\zMvx 1 ommxta^. mmthxN 
-^^)v\^av H>^ijnA, mm^Wih. nmrn^m^ 

mm^m.-^nrzmm^^m^^. mi^^tvxmm^wv 
40 fco MtB^<i^^?s^/ps 1 0 iim(Dmmmmi^(Dmm 

izm^V. ±i^(Dm^^l 8 0 umlzmmV. 7mAh 

v'-h^lseSmm, iif^ 1 1 lmm<7)J^t^l3m»fb 
T, '>—h(D^mzm^ 1 0 urn. ipi 1 0 mmcD^ U — 

[0 0 8 2] miiEmm i ms^mm. 9 ^ 1 5 o r-e i 

5mm, i^$l 1 lmm(DgJ^t>tt'm»rUfe5i^UX5^W 
50 ##jE@«7, :fe!®fiR9<DjlTeine>$:^Slr«Sb, 
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4 0*5tO-b:A°l/-5'8M#iEffi«7S.O^4 1 tStofeM 
[0 0 8 3] SfiMP&it^Ux^l/>1tSi7i^e>7'cJ:^» 

9 CD 'J - H^K^W^'tlTl^;!' h ^TS^b 

15^^ 5, 4 <htflfS^2 iicDWti, 7}^uynt!^>«tlli 
e. ;i ^ X h t J; ^ T ffe ^ $ n T V i ^ » 

[0 0 8 4] HtifBM2 tmif 1 0 .h^i^-- y-*-i^^ei5 3 

l(Dig-&^^JlcL i PFg^ imo 1/1 
^S65gttAU. i*Pbfe^, 2 5^13*5 V^T, 1. 
5A, 4. 2V, 1 5BfPp1cD^m^^«ffi^«^ffVv 
1. 5 A, i^ihflffiS V(D^«gitiiJ«^fTofeo ^(7)ci: 
5t3bT, ^7 0mm, ift^lSOmm (>^^j2i"5#-i^ ^ 

1 3 6 mm) , ^2 2 mmCD^IJ^U f^-^^Amtfi^^fe. 

[0 0 8 5] (SIM0!l2) «g^^>:^>. mm-v'rys^ 
S(>'5i^::3;\*;H-&, Mn:Ni : C o COM^ Jt;^»5 2 : 

2 : 1 (DfiJ-^tTS^ct^ t^g-g-b, ^inSrSg^fwJn^, 

.|&*$»b, :^-;i/5;l/l3TJg^^, 10 0 Ot^Tl 
2B#rBl> ^^SH^T-f^^Sbfc:^, 5i-SibTD50=2 
0 /zm©|»5t5tbfcc BET^trcfcOa!l^b/!:itSffi« 
«0. 9 3m2/g-t?fe-^^o 
[0 0 8 6] M»*cDCuKal|l:iJ:-5X-y i77.i^lHl^ 

^(DiSm, MI»*<DfflfietiL i Mno.4N iO. 4C00. 2 

[0 0 8 7] M«&5Sa5fe4B«-||]6S««J 1 i:.nm<D-1i^~Qm 
^VtztZ.^. dL* = +3. 5, da*=-0. 1, 
db*=+0. ItU-^tco J I S^ipfeMYO 5-3 
0 BCDd a *<D{i^^'+ 2 . 3-T:$>D, ISil5»7l5CDd a 
M7iS-0. 1T-S-5<7)T\ J I S^«P 

feMY 0 5 - 3 0 BlClt^b, #:5|S]rofe«50S<£V^o 

[0 0 8 8 ] MI&*$iEMtg«^MtbT^Vife^te;^1. 
ti^Ji^fiJl <hl^'lll{3UT^2}3S^-r^«*:) 1 5Ah(D^ 

[0 0 8 9] mmms) mm-r>:»>^ mm-y':r)v 

Rl>'ffil^:3/N-;i/h^, Mn :Ni : C o (75iM^lt:^t 1 : 

p^.^mpLfs-ii^^mwi^^^-^^^^i^^^tz. :k\z. mm 
m-^M^'^fto ^m,^m\z7i^m^t'j^^2^ 
B^^mtai.. ■^-)is.)v\zxm^mi. iooo-cti 
2f^m. mm^m^T-^^^^ftm. ^i-®^bxD5o=2 
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0 MmCDl&^tb/::. BBTmiZ^Kim^Vftit^mm 

no. 9 emVgTabofco 

[0 0 9 0] K)^&*<75CuKa^J::J;^X>>^7.lllHlSf 

moym^. M*<73mfieHL i Mno. 34N i 0. 33^ o 

0. 3302Tfe^ :i <h75^*5;i^t3:feo 

[0 0 9 1 ] mmik(D^m^mt&m I hmm(D-:^mx'm 

^VtcL^^. dL*=+2. 0, da*=-0. 2, 
,0 db* = -0. 2t.U-DfiLo JISOTfeMY0 5-3 
0 BOd a 2. 3 Tfe D , ^t&*ro d a * (D 

mts^-o. 2t$.^ot, mmM(D^m%. jism 

fe^YO 5-3 0 Bt;ttg«b, *;&[S]rofea£75t{£V^o 
[0 0 9 2] ^«&7|c$iE@?&!^MtbTfflV^fcilteA^ 

ti^JSMl tl^=mi'bT0 2lc:^-r^S*5l 5Ah<D^ 

Jg'J5^"i7Am?fi^^Mbfc, 
[0 0 9 3] (lli!f£^J4) 5SM-^>:^*>, 

lBi.TSmm.::in)Vh^. Mn : N i : C o CDM^tt/?)^ 3 : 

3 : 4(Dm^t.is.^^^\zu^\^. :Ln^mm\zm^. 

u-^^^mtzo mu^mzii<mit^}^':7I^ 
i^i^^mmv. >l^-;^5;^^rT^g-&m, 100 o'er-! 

2B#Pp1, m^»HmTT^fi£bfem, ^i^bTD5o=2 
0 Mm(D«»5|ci:bfco B-ETrnz^Kim^X^tcitm^m 
JiO. 9 2mVg-r3&ofe= 
[0 0 9 4] MI!(^5|5COC uKaillJrJ;SX';;d7Xi^lll#f 

mcom^. M*&*<DmfigiiL iMno. 3N io.3Coo.4 

m\^^tiz.Lsiif\.\immmii^mm\zi.xm2iZ7r:r^m 
mi 5 AhcT^^j^'j^'^Amm^f^i^b/ho 
[0 0 9 5] (.^mmb) mm-^yiiy^ mm=-y'^)v 

RtX5g^n7\*;i' Mn :Ni : C o Jt:*^ 5 : 

4 : 1 cDSiJ-&i:i^SJ;5f::ig-&b, 2:n€:5Smfc:Jn;^, 

m^M?Lf3.-^^iE>mi^i^. ^^izmm-^'itfto :k\z. mm 
^mm-^i±. u^M^mz, mu^MiZTi^mito^^L. 
^M^mmv. ifs-}ys.Mzxm^^'^. i o o orx-i 
2mm. mmnmm.Txm^vrzm. ^mvxD^Q=2 
40 0 iiim<D«&*tbfco B-ETm\z^r)m^vtcitmmm 

no. 9 2m2/gT$)ofeo 
[0 0 9 6] ^)f&7l?(^CuKa^l3<=t^X-:;^7.^lHlM 

^(D-m\^^mm^^^x^x^^^:ii^^^t^i}-'^tco 7tm^ 
^(Df^m. m^coums.!^ i Mno. bn 1 0.4c oq. i 
02x$)^z.tf)^t:>i)^-^rco mmm^sEmfs^ntvx 
m v^fc :i tsx9^\:^mmm 1 i^^ic bxa 2 {-^-rw« 

5 AhcD^f^u^-^^Ams&^&f^iabfeo 
[0 0 9 7] (m:mm&) mm'^>i^>> mm~^:^'r}v 

50 ROJ5Sm:3>'N*;l'hS:. Mn : N i i CoOJM^JtdM: 
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mi^^mmv. s-}v^)v\zxm.^'^. looorTi 

[0 0 9 8 ] MI&5^(DCuKa^f3j;§X>y^7,|II5lSf 
^<Digm. ^©^omfiKttL i Mno. 4N i 0. 5^ oq. 1 

m^^^ft^t^Amt-^mmi t.mmzvxm2\z7^-r^m 
mi sAY\<Dni^^)^^j^nm^^m:Vfz. 
[0 0 9 9] {mmmi) mm-^>-»>. mm=-y^)\' 

mSmm:nn)Vh^. Mn : N i : CoOm^^Jt75t9 : 

9 : 2CDfiJ-g'<h;^.^J;e){3?g'grb> :iMmm\zm^. 

m^m^fs.i)^i^m.n\.. %'^\zmm-&^fzo mz. mm 
^m%-^^. m^'^m^ntzo n.u^mzim\\i')^^j^ 
t&^^^unL, 7!^-)V^)V\zxm^^. iooox:t2 
oBtp^, mmm-mm.T-(^m^vrzm. 53-s5bTD5o=2 

HO. 3mVgT-afeo/zo 
[0 10 0] SI»*CDCuKa^t3ctSXu/i7 7>^|lISt 

ffCDiSm. M)|i&*CDmfiS«L iMno. 45N io.45Co 

xm\'^tzr.izfj.i^\±'^mmi tnm^z\^xm2\z^'r^ 
[0 10 1] mmm^) mm-^yi3y. mm-v'rjv 

lBi.TSmm::2n)VV^. Mn : N i : C o cDil^it;^^ 9 ; 
9 : 2(DSiJ-8-<h;^^J;'5f3Jg-&b. :Ln^mm\zM^. 

m^mxfs.f3^^mw\^. ^^\zmm-^^rzo 'A\z. mm 
u^m^^ntz. ^m^mz:^mi\:')^^L, 
n^^mmx.. #-;u5;ncT?g^^, iooccts 

mCD«&*tbfe„ BETffil3j:Da!l^b75:Jt^M«H 
1. 5inVgT£.^;feo 

[0 10 2] ^«&*cOCuKai^{r<fc5X-:/d7Xi^l5|tfT 

^3|!&*©a^KliL i Mno.45N io.45Co 
0. 102Tfe-&;Lt75t|D/{)^ofc» M«&5|5SiE®tg!^M<i:b 
Tffl Vifc C t£t^1>H^lfS«ai 1 l^^f; bT0 2 tC^-r^ 
«*5]1 5 AhCD^J^'J^C7Am£f^Mbfco 

[0 10 3] mmm^) mm-^yi5y. mm~-j'r)\' 

'&.XSmm:2n}Vh^. Mn :Ni : C o (Dl^^it:^^ 9 : 

9 : 2(Dm'^izt5.^xo\zm^'^\^. ^ti^mm\zM7L. 
m^mx.ts.ifiibtm\.. %±\zmm-^^tz, 'A\z. mm 



(12) 

^m%-^ii. m^^^ntzo uu^tmizTi^m^tv^oj^ 

nm^Srmiml^. ^-JV^JVlZXM'^'^. 1 0 0 0*0X2 

4mm. mmnmm.Txm^hrzW:. ^mvxD^Q=5 
finKDm^thfz, BETmizxKimmvrztt^mm\t 

0. 2 SmZ/gXabofc. 

[0 10 4] M«&*»CuKa$IHj;§X-;:^7>S^lHl#f 

^<Dm^^mm^'^0^x^x^^^^t:^^t^^^-3rzo itm^ 

+/fOi^^, M*<Dffifi£tiL iMno.45N io.45Co 

xm^^i^:Liz\iK9\-\-tmi&mi t.mm\zvxm2\z7r^-t^ 
[0 10 5] {mmmiQ) mm-?yi5y. mm^-y'r 

)V'Bi.TSmm:2;VVV^. Mn : N i : CoOJM^JtTJ^ 
9:9: 2 (DfiJ-a-t;^5i 3 {3jg-&b, ZltlSffi^HSn 

mm^m%-^^. u^tm^ntzo mu'^mzimit')^ 
oi^^^^mMi^. ^--)v^)v\zxm't'^. looor 
x3B#fti. mm^mmrfxm^\^it.'^. ^m\^xD^Q= 

20 5 Mm<D«&*<i:bfco BETSlc:J;OS45£bfeH:SffiSl 
«2. OmZ/'gTfe^fe. 
[0 1 0 6] ^)f&7feOCuKai^{3J:SX^y^7 7>MlHl^ 

m<Dm^. MI&5|5<Dia«K«L iMno.45N io.45Co 
0. 1 0 2T S t o ^„ 

[0 10 7] M)f&*©M*^ss0iji }zmm(D:^^xm 

^Vtziz^^. dL* = +3. 6, da*=4-l. 4, 
db* = +l. 3<h7iofc, J I S^ipfeMYO 5- 3 
30 OB(^d a*<DMJ&«+2. 3T^0. m«&7t5©d a *<7) 
M;5t+1. 4T$.-5<DT-, J I 

feMYO 5-3 OBfCtk^b. ^^ifijcD-fe^^t^gV^o ^ 
J^5feSMt&!^K<hbTffii.ifeCl <ht;^1-ti^]!fS0iJ 1 
i^{'bTE2f::^t-^»*5l 5Ah©:^j^'J^'>A^?fi 
^f^Mbfe. 

[0 10 8] mmmi I) mm-^y-^y. mm=.y^ 

)V. mm^J-^)VY'&XS-^^m^. Mn : N i : Co : B 
CDMTJ±;On 7:17:4: 2(Dm^izfS.^^'D\zm^ 

b, ^Mmm\zM^. m^mA.ts.f}^^mw\.. ^±\z 

^g-&:S^c*^<bU^':7A«&5l5&^i^b, #-;u5;1'1;t 
m.-^'^. 1 0 0 or XI 2mm. mmnmmrfx'^^v 

fzWi. ^mVXD^Q=9 . 0 nmCDm^tl^fz. BET 

mzjzK)m\^vrzit&mm\-io. 9m2ysx$>^rzo 

[0 10 9] mm^(DCuKamz^^JL'yi7Xnmm 

\±(Dm^mm^^^x^x\.^^z t-^^t^fj^-Dtzo jm^ 

^(D^^. mWi%<DW.mt.\. i Mno. 425N i 0. 425 C o 
0. IBo. 05O2XS^;i.t;5«t3*^^^c. M5|^^iE@S«fe 

50 m.iz\^xm\^^tz^iz^j.^\iMmm \ iznm.\z\.xm2\z 
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[0 110] mmmi 2) mrnr^yi^y. mWi~v'T 

mm'=in)VV'BLTSmm.7)\^^~^K^. Mn :N 
i : Co : A 1 (DMiFit;5n 7:17:4: 2(Dm^ii 

^^si-sjzM'&b. :LMmm\zm^. i^s-up^;^j&se> 

^m^mzo m^^'^mizTi^m^tv^^M.n^^mmL. 
^-)vs.)nzxm'^m. 10 0 or-ei 2mm. mmm^ 

tLrzo BETm\z^Kim^i^rcitmmm\-to. 9m2 10 

/'sX$>-otco 
[0 111] mmm(DCuKamiZ^^JLyi7 7.m^ifT 

mcD^W:. mmm(Dm.m-ii^ i Mno.425N i 0.425c o 

0. lA lo. 05O2Ta5^^t*«^3*^^fco M«&*^IE@« 

mmthxm^^fc^tum^mmmi tmm\zvTm2 
\zm-r^mmi 5 Ah cDf^m 'J ^OL.mm^rfmvrz. 
[0112] immm 1 3 ) mm-^ mm~ v ^ 
;k mm.^n)\^v'BLismk'^sr^y'^h.^. Mn :n 20 

i : Co : Mg<75M^H:d«l 7:17:4: 2CDfrJ'&<i: 

ij?-;i'5;H3T}g-&m> 10 0 o"CTi 21^^, WMm- 

iibTto BETj*tCj;Oateb:^ltS®«liO. 9m2 

[0 113] ^«^*(7)CuKai^{wJ;^x>:/i7X^lHltFf 
fi!l3£cDigJ^, Si]!fg*»Jl <hll«lfc!:^iyc#|jii:*.e.nsMS 30 

*fO^^, M«!^7l^©ffiJ5£liL i Mno. 425N i 0. 425^0 
0. IMgo. 05O2TS)^ilt;&«t3:6^^fco W&i^^'SMm 

tjSibTfflVifcdtiiA^ti^js^sji h.nm.\z-L>xm2 
[0 114] mmm 14) mm-^yfsy. mm~v'r 

;K mm-=in)VhlBi.TSmm.^UL.^. Mn : N l : C 
o : CrcDM^itT^U 7:17:4: 2(Dm^i^f^^^ 

o\zm'^\^. z.Mmm\zim^. m^Mxt^fi^^m^w 

^mzo mm%mz7mi\i')^^Ami^^misa\.. 
)v^Mzxu%m. 1 0 0 ot:-zri 2m^. mmmmm. 

Ac„ BETrifZct D«'J^b;^ctt:SMliO. 9mVg 
X$)-Dfz. 

[0 115] m.m^(OCuKamz^^JLyi7 7.Umm 

mcom^. ^«&5|5WffiJ6KHL i Mno. 425N i 0. 425 C o 
0. IC ro. 05O2"rS>-5)JI't*it3*^ofeo MS^tKStjEM so 



f'^TMI^l 5 Ah(75^JgU5^':7Am*&f^MbfCo 

[0 116] (^»i 5) mx'>:^*>, mm--j^ 

;k 5i^nA;i/H:SLaf5^^^<&, Mn : N i : Co : F 
e(OmT}ALffi \ 7:17:4: 2 OfiJ-&t;^Sd;-5 

^b, vin<&?giKi-jnA> m^m^um^mw\.. ^± 
xzmm-^^tz. :k\z. mm^m%-^^. u^m^^mz. 
mm.'^m\z7m.i\i')^OL.^^^mi!ia\^. ■^—)v^)v\z 
xu^'^. 1 0 0 o*CT-i 2nm. mmnmm.yxm^ 

Vtz.^. :9'JiR.bTD5o=9. 3 ^im©|»5t5i: bfc, BE 
Tmzi^r>mfE.\^rz)JcmMm\±0 . 9m2/g-rafe^ 

[0 117] m.ni^o:)CMYiamz^^jL^y^7.nmm 

WOi^m, M«&^<Dffi^tiL iMno.425N i 0.425Co 
0. IF eo. 05O2'^'*^^<^^?5^^*'^^-o M)l!»*^IEMfS 
<h bTffl V^fc ;i t ^^tt^SS^J 1 t bTia 2 

l3S^-rM*5l 5 Ah^^J^U^^-t^Afim^f^Mbfe. 
[0 118] imMmi 6) 5gmv>:y>, 5g^:n.y';r 
)VmSmknn)VVt:. Mn :Ni : CoCOWl'iicm 
9:9: 2 OfiJ'g-<h/j;S<t "5 fcfg-g-b, ^n&5g^t3ijn 

^&ijn^/^/5)^e.it^b. ^^{^J§»$-a:;^Co ^ic, 

mm^mm-^^. u^m^mz. mu-^mziimiM')^ 

^2^mi^^mm\^. i!^-)]^^}V\ZXm^^. 8 0 0"C. 

i2nm. mm^mmrfxm^\.fzm. :«-^bTD5o= 

5 /im(Digh*ibfco BET^fZiOai^bfetb^Sa 
li3. 5m2/gTabo:fco 
[0 119] MJ|&*OCuKa^lrJ;-5X>;/i7 7>^lHl^ 

CDffi^fiL i Mno. 45N i Q. 45 C o q. l02-ea& ^ i/ii^ 

[0 12 0] te«»5fecofe*a^iiss^j 1 iimm(D:iji&xmi 

Ml^-fthZ.^. dL* = -6. 8, da* = +5. 1, 
db* = +3. IhfSi-Dfto JISMfeMY05-3 

0 BCDd a *CDffi;i^+ 2. 3X^V . ^1^^(D d a * (D 

ix$>^(Dx, mm'Mo^^mt. j i s^mm 

feUYO 5-3 OBtCit^b, #:^FS](Dfe^;5Si^Vi„ M 
t&7|5=ejES«i^Mt bTfflVifcJlteAWJ^tfS^HJ 1 i^m 

m\zvxm2\z^-r^mmi s Ah (DMmv^^ixm.m 
[0 12 1] (itmimi) mm^y^'y. mm=^^yy)i 

S:Z>'5gm3A';l/N^, Mn : N i : Co(DMTJ±^t7 : 

1 1 : 2(Dm^t^^^^\Zi^^'L. :LMmmiZl]U 

X. m^iMPLfs.f)^i^mw\^. %^\zmm^^tzo mz. 
mm^m%-&^. u-^^^m^o mu^mzii^mit')^ 
^Km^^mmi.. s-)v^Mzxu^mi. i o o o-c 

■ri2B#^^, m^^ffi^TTj^^bfe^, ^J-libTDBO 
= 2 0 ixm(DnMii\^1iio BET^l3J;DS!l3£bfcit^ 
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[0 12 2] Mii!»*c7)CuKa^l;J:^X'yi'XMlel5T 
^©iSm, ^)|S&*(Dm*£HL i Mno. 35N i 0. 55C o 

o..io2T'a&^ ;i Li}^t)-b^-:>tz, mmM^^m^mnti^ 
[0 12 3] (Jtig5#ij2) mm-^y-f^y^umm-y^ 

Mn : N i (Dli^ifcT&n : \<Dm^iifS.^Xo\Z 10 

Mzxu^'^. 1 0 0 ox:ti 2mf^. mmmmm.Tx 

ET&{3=tOi!l3£LfcJtM«JiO. QSmVgT* 
[0 12 4] MI&*OCuKa^t3J;^x>;/i?X^[H]^ 

^(D^^. MI&*cDffifie«L i Mno, 5N i 0. 502"^^ 

teAnHSIM^fiJl <i:l^<it3UT|g2{^^t-^«ii!?)l 5 A 

[0 12 5] (jtKM3) «g^V>:*f>, 

Mn : N i : C o (DM^ tfc^iU 
1:11:1 8©fiJ-&<h;^J:^<t-5l^?g-a-b. Z-MmM 

\zm?L. m^M^w^mnv. ■^±\zmm-&^tco 
\z. mm^m%-&^. ig^msftfc. mm^^mzTmit 
^i'^^j^m^^mmv. ^^—}v^)v\zxm^m:. loo 30 

D5o=2 0 AtmW)iS»*<i:U;tc B E T?*}! J; OSflSL-fe 
itMatiO. 9 0mVgTfe^^Cc 
[0 12 6] W^i^CDCuKamz^^JLy i;7.U^^ 

>^(D^\,^m.m^'^lSLX^X\,^^ Z. iif}i:bf}^^rZo ytm^ 

mcomm. mm^(Dm.mt.L iMno. 275N lo. 275C0 

0. Ai02X^^Ztf)^t>-/}^^rZo 

[0 12 7] ^mi^^iEmmmmLi.xm^^rzzt£Ki^ 

I iimmizvxm 2 izT^r^mmi 5 Ah (DM « 
m')^oj:.mm^i^mvrzo 
[0 12 8] (itKM4) mm-^>:^'>. mm-y'^ji 

RZSmm.n;-^)Vh^. Mn : N i : C o (DM^^itTi^ 5 
3:37:1 0 (Dm^ii-^^^'DizM'^V. :itl^mm. 

izm^L. m^mxfsiiii^mwi.. ^^\zmm-^^fto -a 
\z. mm^m^-^^. m^^m^mzo mm^m\z7i(.m^t 
^j^oi^m^^mmv. :!t^-)i^jv\zxm^'^. loo 
o"CTi 2b#Fb1. mmnmm.Txm^i.rz'^. i^mvx 

D50= 2 0 Mm<7)«&7|5tbfCo B E T^lZ J; Ofi'JSbfc 
itmmm\iO. 9 2mVgTa&ofe. so 



[0 12 9] miB^(DCuKam\ZJ:^Jlyi7 7smmm 

^(Z)^^> mmMm.miL i Mno. 53N i o. 37c o 
0. io2x$>^ztmt)Tb-^^rzo m^^^iEmmi^ntL 
xm\^^rz:it&,mimt&mitmm\zvxm2iz^-r^ 
mmi sAhcDnm^j^oAmm^i^mi^fz. 
[0 130] (.itwtms) mm'r>:^>^mm\zi]Q^, 
m=s:mx:^-di^mwv. ^±\zmm^-^rzo :k\z. mm 
^mm-^a. m^^m^mtz, mm^kmzTi^mtn^^i^ 
n^^tmmv. 7fs~-jvs.)v\zxM^Wi, 8 5 0'c-c3i^ 
m. mmmmm.Tx^m^v. m^^ntzo mm^c 

uKam\Z^^yLyi7 7.m^mmm(D^^. 7.\::^jvm 

^^t^itDf}^-orzo mni^^iEm^mntvxmi^^rzz. 
tiiKi^\tm:mmi iimm\zhxm2\z7ik-rmmmi 5 a 
h (Df^mv ^Ojumm^i^mvrz. 
[0131] mm^mum u±(D^mmmxfit^ 
mxi¥mi^ftmm'S:m\^^x. mm2 s'cxi^mtiLm^m 

-DfZo 

[0 13 2] mmtkn\t^um(D^mt. ^n\-imm 
7. 5A(o. 5it)v 4. 3v, 3f^m<D^nmm 
«EE^m<tb. sa (o. 1 1 t) 

lasoA (2 1 t) ..j^jhUEEs. ov(D^mmMimt. 
vrzo 

[0 13 3] ^mm^^ i7 )v^mum<D^mt. ^m\t 
mm? . 5A.(o. 5 It), 4. 3v. 3mm(DMm 
^Mmm^mtv. tkmitmmi. sa (o, 5 i 

t) , *iit«ffi3. ov(D^mmnmt\^fto 

tZo 

[0 13 4] mmimu.mzii\,^x. 3 oAcomrnxWi 
m\^-ftt^(D^n^m(o. 1. b A(Dmmxikn\^rzii 
^(owLmMm.\zif^r^\t^iikmmm^mm. (%) 
fzo ^mm^^^ ^ )v'^m.UM\z^^^x. mmmmti^. m 
fi23teMmii--r ^ )v>&.muM^m^\^rz^m(DWLm^m\z 

^bT8 0%\z-^x^yLfziz^(D-^'li7 )VWl^-^^ i; 

}vm^iz\^tz, zn^<D^mum(D^^W:^^i^TS2\z 
[0135] (trfobss^) mmm 1 ~ e <Dmmzn 

b, 1. 5A, 4. 2 VT 1 5il#fBl(D^m8il^«fiE36« 

^rfrvi, mM(Dm,^m\zii^\yxm.^-t^:f5mz. kss 
2/3 (Dw^^xnm^^^^mvuwi^n^ 

tz. ^*^SlRlK2t'#-e-T^-r. 
[0136] 
[SI] 
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[0138] ±mm 1 :si.zsm. 2 e. , :^mm(Dmm\t. 
[0139] {cof^^(D^^) co^^mvu^^m^ 

o^^^r^-r^L i [MnxN iyCoz] 02T«$n§ 

m^m^m^jEm^<mmzm\^^rcmmm 1 ~ 1 0 (Dmm 

[0140] (y^x + z+b, -0. l^x-y^ 
0. 1) Li [MnxNiyCog] 02'?:'^^K Jt^ffi 

mm^\m^:'-^$>^m'tmitm^^m^mmzm^^tLm: 
M 1 ~ 6 (DmwBLisitmm 1-4 (Dm?tei:iov^T, m. 



(16) 

^)\^m-^\z\-i.±^ts.m±^^tvx\^^fs.\^^, 

[0 14 1] ]^ti-^\^ts.f)^^. OTJLKItcDigm, L i 
(l+a) [MnxN iyC OzMb] 02T^$n^mfiK^lr*5 
ViT (y^x + z + b. -0. l^x-y^O. 1) 

^^cbTVisgissMi~6(7)m?aTH. 

6^) T9 Ot:^T±#Ufct>CDCD, 5S^/^i;c, SMCD 

%^\t.m^^nuf}-^-:>fz. ^n\z^\^. (y^x + z + 

b, -0. l^x-y^O. 1) SriSfeUTV^/^V^Jtl!^ 

10 0ij 1 (Dm?& 1 Ttiffi!iM«i5M A« 5 5 0 1: s -e±# b , ^ 

[0142] (y^x + z + b) c7?^#^^febTVi^ 
Mn-g-«;5t:^^ViltSg^^4(D«?i&t), M±# 

0. l^x-y^O. 1) $^fcbTVi/^ViH:i«^il4«D 

«tt^;05i£T f s t ;^ fee 

20 [0143] (0<zSO. 4. 0. 3^x, 0. 3^ 

y) mmm3:BLZS4<Dmm^. A^mscDmi&h^it^ 

bfe^-g-, x : y : zCDttib^l : 1 : 1 {rifiV^^^, 1 
StiCDO, x:RDty7&S0.. 3 S:TlHlofe:©-&Mmr Z75« 

0. 4^m^ftm'^\z\i. ^-^mzmm^&^umm^^ 
izm^ft. 

[0 14 4] Z<DJzo\Z. L i (i+a) CMnxN i yC Oz 

(Dm.s^itmtmt:>^zLt'c. ^MiEmmi^mzmi'^rz 

tfs.^mm^$>v. m.^itm^^±^<rs.^\^i£L i n i 
(Dmm^mif>^m^^^$>^rzib. ±j^bfcN i iz^^m. 

40 <mmr^zt:fy^:f3.^^^\z. mfSiitm^^<-r^^nz 
[0 14 5] iitmmm(DMem) mi^m^^'L iun 

0.45N i o.45Coo. l02T^$n, JtM«(DS;^j:^^ 

^mitm^iEmmmmzm^^rcMmmi. 7, s, gs: 
1)^1 0 viT^0<tig&it$^-r St, itmmm 

<grS];!it$0, *fe, it^®«;dS0. SmZ/g^TE^ 

<^ii<i:*^e>, m^m^m(Dttmmm<Dm^ 0 . 3m2/ 



4§B§2003-31219 (P2003-31219A) 



(17) 



31 

[0 14 6] Uii. i^^Mi4tg755m»TS)^i:V^ibn 
tg^ij 3 WWLWf^'^m.i^ 8 0 % t^Sii D 

[0 14 7] (.WM7m^^(D^^) Ni, Mn, Co 
"^MWMJtma^^mz.'tS&Xlt.'L iMno.425N i 
0. 425C oo. iMo. 05O2<^ffi^iKiCt^$nsk^mft4^ 

•^i£Mmm'm.\z.m\^tz.um.m\ i~i swMTii, s 
[0 14 8] ti^T, *':>^^wufcms^ji 1© 

[0 149] ifti, a>0<hbTL i i&U';/^{rb;^L i 
1.1 [Mno.4Nio.4Coo.1O2] I'ov^T, 

2fe§T^^^m«K,Lfco L i 

#TU^o Lfc75«oT, L i *U Li 

It * ^ <^ i:^ ^ n ^ , 

[0 15 0] ±l5ll5S0ilJ3i3ViTtt, lE^fiftlStCfett 
^^^filt!^Ml::L i [Mno.45N io.45Coo. 1O23 . 
Li [Mno. 425N i 0. 425C 00. iBfl. 05O2] ^ Li 

[Mno.425Nio.425CoQ.1Aro.05O2], Li [M 
no. 425N i 0. 425C00. iMgQ. 0502] > Li [Mn 
0.425N io. 425Coo. iC ro.0502] , Li [Mn 
0.425N io.425Coo. iF eo.0502.] > L i 1. 1 [Mn 

0.4N i 0.4C 00. 102] ^m^^tzmM^mm\^t:iti'^. ^ 

[.0151] (feffiCD^II) I^UmfifeiCL i Mno. 45N 

i 0. 45C 00. i02T^$n, ^^(Dmis.^m'^mim^ 

V^T««fe1±tg^ltKt-^<i:> ^figM^S 0 O-Ctbfc 
T:fet), J I SJ^2pfeMY0 5-3 OB (V>-fe;Hi5 
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R3/1) L\m\^rc^^. Hifl5^2pfe^cDd a*MO 
M+2. 3{I?5fL. ^Sa^Jl 6<D«?lfetfflt/i^c^^m{L 
!^3|55>7|5CDd a *fi(D{iH+ 5. l-e$>0, #fe^^^V^o 

[0 15 2] sfe, ^mmi o(Dmm\zm^^rcmip~^^ 

tf^^c^^l-M^MbTV^fcT!)^', J I SM2pfeMY0 5- 
3 OB (-7>-b;Hfi5R3/l) iH:t!«Lfc«^, mflB 

\zm^^itmn(Dd &*m(Dm.\i+i. 4T3&o;t, ^© 
[0 15 3] z.(om\z. m^f)m<^-^n^mi^^m\'^ 

Sfc, J I S^ip-feMYO 5-3 OB (■7>-t;Uffi5R 
3/1) \z\t^\^. ctDgS%fe;5^^Vi^'^, i^\Z^mt^± 

nf}m-^\^x\^^:itf)mmo^-'Dh\^x^^^n^o 
i LT^fiebTi/iS ^ i feMEg©-^ t LT#;^ e>n 

[0 15 4] i^, a;5S0 #fe;?)^^<;^ 

75^-3 fee dtit), mmts.w.mz^^^(D}z^^^ti^, 
30 [0155] (S!6^^#(7)?a*) ^ifg^j 1 (Dmm^n^^ 

^ntzm^<D^m}imm'^m.ii(Dmmz-D\.^xm^^^ik 
ibtcf^^, m^umf}^ 0 0 o*c*TiHi^i, J 1 sW: 

2pfeMY0 5- 3 0B (T>-t;l^M5R3/l) iiti^ 
TTS^^en^o :i<7)l^|RilS, J^fiKMS;5i9 0 0'CJ;OT 

[Hi-3 7t«'g-, mzmm\zmn^m\^f}^^^tirco 
[0 15 6] ^fc. mj^M^^i 1 0 ox:=&m^tcm 

40 mizmm^Km-^m^-r^tctbt^pi^ti^o z.(D^ofs. 
mm^mn^tctb\z\t. m^mm. ^^i£M^;6^e>#t& 

[0 15 7] ^fc, USS^JS-l eHOV^T. *&fSLfc 
9 Or(Dl^HT±#LfcfecD(D, fiS^, SSO^ 

^fm*e,n;iA^-3fco -^iE^iz. ±wimmm\zmmi^ 
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[0 15 8] 

i (i+a) [MnxN iyC OzMb] O2 (MUMn, Ni, 

Co. L isxf^(D7Lm) Tssn. ttsmm.^^^<Dm^ 

[0159] *.fc. mji^m 2 izm^iEm^mm\'i. 

9 0 ox:sk±i i o cce^TrotB^-rsntrBi 

tf^tkm-^-i ^)mm^\zmrirc4^7i^mmn-^mi&^ 20 

[0 16 0] i»^]S3l3#^iE@?StlK«, M 

B, A 1, Mg, C rSt>*F e*^e)7i?)l¥/&^e)®^i 

[0 16 1] IS^]«4{3»S]EffiS!|^^H. 

m^moBETm\zx^it^mm^^. 0. s-i. sm 

2/gTa&50T. mzMmtkmW&t^tkm-D--( i7;v 

^muzmtirz^mmmn-Anm^i^m^mfsiiEmis 30 
[0 16 2] ^fz. ^j!^^5\zm^iEmis<^m\-s.. 



<D2di)^18. 6±l''x 36. 6±1°, 37. 8 ± 
1°, 38. 2±1'', 44. 3 + 1°, 48. 4±1 
58. 4±1°, 6 4. 2±1°, 64. 8±1 

° , 6 8. 8±i° iz\i-i7^^-t^m^mmx$>^<D 
T\ ^iz^nm-*)-'i i7)v^m\zf^tirztmmmm-Am 

[0 16 3] ^fz. m^meizm^MMfs^m'^.^ 
mimo^m^. j i s^sp^^y o 5 - 3 o b \zitmi 
m:^!^(D&m^m^^(Dx\ mz^ikm<Dmm*mm 
\zm^-^ntz$mmMm-Amm^i^m^mr3iiEm^m 

[0 16 4] ^ft, m:^m7 \zm^tmmmn-Amm 
\z^n\t. :^%m\z^.^iEmm!^n^^mm^^^fr 

im 1 ] mmM 1 x-mm vtzm-^mt^o^iiiy^T.^^ 
[0 2] mmm(D$^7i(.mmMm(D—mwimmx$)^o 
1 

2 M 

3 i/_^f„^ggjj 
4 

5 lEM^^ 

6 m±m 

7 IE@« 
8 

9 nmm 
1 0 Hit 
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a2)mm^ s f^-a(##) 5H029 ajo2 ajo3 ajos aji2 akos 

:kmmmmw-&nw~rm 3mm m alot amo3 amob amot bjo2 

SC^a^iT-y-Zl-Jl^l^-va BJI2 CJO2 DJ17 HJOO HJO2 

HJ07 HJ13 HJ14 
5H050 AA02 AA07 AA08 AA15 BA17 
CA08 CA09 CB08 FA02 FA19 
GA02 MOO M02 HA07 HA13 
HAM HA20 
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